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Abstract: Learning Networks are favorable model for supporting self-directed learning for lifelong learners.  Learners can themselves decide about their learning plans to learn at their own pace irrespective of place and time.  However, such learners remain hidden from others in the Learning Network., which makes their learning detrimental and less effective. Bringing learners together would benefit them in sharing each others expertise and learn effectively by collaboration. We propose to tackle the problem of finding people in learning networks by developing a Social Support System (SoSuSy) prototype. This position paper presents a conceptual framework for designing SoSuSy in a Learning Network. Such a system connects the learner with other learners who are dealing with similar problem by using their combined skills and to increase their social interaction. We propose by using people’s profile on social network and the public text content they create (blogs and book-marking) supported by web 2.0 applications, to enhance the search for finding suitable people who match in their interests, competence and tasks. We present an informal learning scenario to justify the need for such a system in online distributed Learning Network. 
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1.	Introduction

Lifelong learning means acquiring knowledge, skills and aptitude by a person throughout his or her life time (Koper & Tattersall, 2004). The main characteristic of lifelong learning is that learning is a ‘lifelong’ process; people develop their knowledge and competences throughout their life. Furthermore, the demand for lifelong learning comes from the vision of knowledge-based society where citizens need to be an active participant in socio-economic spheres of a country. In order to achieve learning, learners may get involved in different forms of formal and informal learning activities throughout their life. 

While addressing the issues of lifelong learning we need to challenge the conventional wisdom of educational settings which has followed pre-defined pedagogies and homogeneous study structure for every learner like in regular institutional programs. Typically such learning scenario is meant for formal learning. (Eraut, 2000) defines formal learning as consisting of the following attributes: (a) a prescribed learning framework; (b) an organised learning event or package; (c) a presence of designated teacher or trainer; (d) an accreditation, certification or credit; and (e) an external specification of outcomes.  Formal learning has proved efficient for developing knowledge and skills of learners in a highly structured way.  This type of learning, however, can account neither for the forming of the whole range of competencies nor has it empirically proved to always promote an effective transfer of knowledge and skills (Greenberg & Dickelman, 2002). An increased body of research has explored the potential of learning networks for lifelong learning purposes (see for an overview (Berlanga et al., 2008); (Koper et al., 2005). Many of the studies, however, have focused on the support provided by learning networks for formal learning. The number of publications, which have investigated the role of learning networks in facilitating informal learning is rather limited (Drachsler, Hummel, & Koper, 2008). Focusing primarily on formal learning ignores the opportunities created by informal learning, which has a big deal in developing the competences of people as well. Research shows that informal learning accounts for more than 75% of learning that takes place in organisations (Cross, 2004). Typically informal learning is defined as learning that happens outside educational institutions. The knowledge, skills, and attitudes are accumulated from daily experience in unorganised, unsystematic and unintentional way (Corner, 2004). While this definition helps in some way to distinguish between formal and informal learning, it does not reflect the richness of the phenomenon under investigation. First of all, learning is independent of location and time; this implies that learner needs support in learning beyond organizational context, learning may happen anywhere and over a period of time in a specific field. Secondly, learners’ autonomy needs higher priority to meet their competence development and personalized learning goals. To cater these needs of lifelong learners, the concept of Learning Networks (Koper and Sloep, 2002) comes to play. Typically, a Learning Network is defined as an online social network to support the learning needs of lifelong learners in a particular knowledge domain (Koper et al., 2005). A Learning Network may consist of heterogeneous people of different age groups, expertise-levels and interest, who are there to fulfill their learning goals. Learning Networks are meant for self-directed learners, who make their own learning plans, according to their learning requirements, irrespective of place, time and pace of learning (Sloep et al., 2007). As some authors indicate, self-directedness is one of the most important requirements for lifelong learning (Brockett & Hiemstra, 1991); (Candy, 1991). Furthermore, lifelong learners should be able to determine what learning facilities are available and how they match to their prior-knowledge, preferences and current needs (Koper & Tattersall, 2004). 

1.1.	  The problem under investigation

Learners in Learning Network benefit of their autonomy and self-directedness but they are very like to remain hidden from other learners. Being hidden from others would deprive them with the benefits of social interaction in learning. In particular, in performing a learning activity they need to know about other learners who may provide them with support, advice or help. Research has shown that, learners’ success or failure on a learning activity also depends on how well they are connected to other learners (Wegerif, Mercer, & Dawes, 1998); (Sloep et al., 2007). 

Learning is by all means a social phenomenon. Seeking help from other people is a part of learning processes. It is usually the case, when learners encounter a problem; they seek people within their social contacts to find an answer. It is quite natural to first ask people nearby if they know the answer or if they know someone else who would probably know the answer. This model may work fine in small, face-to-face meeting organisations, but in large and especially virtual learning networks the problem of finding people becomes acute because of the distribution of learners. People are scattered geographically, may reside in different time zones, and there might be no knowledge about others even though they are working on similar topics or problems. In such a scenario, for any assistance or help, a learner has to often surf through reams of documents and look for suitable forums related to her/his problem. These typical situations call for a support of life-long learners to easily find people with a relevant expertise in the learning network, thus saving time and speeding learning. 

The challenge of finding people and bringing people together in Learning Network who match with each others interests, skills and competence is the main purpose of this paper. We hypothesize that by increasing social ties among learners in Learning Network, we may support their learning activity in efficient way. 
	 
This paper outlines research which aims to ease the process of finding people in a learning environment. We propose to develop a tool called Social Support System (SoSuSy) in Learning Network to find suitable others for a learner. To give the impression to the readers about the tool that we are intending to develop within this research, we start with sayings on the expectation of people-finding systems:

“When I have a question or a problem, I want to be able to immediately figure out who is willing, qualified, and able to help me solve it. Since the problems and questions come in every shape and size, some sublime, some ridiculous, I want my Instant Knowledge system to help me distinguish and locate an appropriate trusted source – an expert”
Dennis D. McDonald, excerpt from “Bringing Knowledge, Relationships and Experts Together” (http://www.ddmcd.com/experts.html (​http:​/​​/​www.ddmcd.com​/​experts.html​))

The general expectations from any people-finding systems are based on the above statements. People usually search for others to get help and support. The problem of finding people is relevant in a learning environment where two or more learners could be matched with each other to combine their competence to solve a specific problem. Search for people is quite often similar to search for other web sources. The difference lies in the purpose of the search. The purposes may include, searching people to initiate interaction or to share the knowledge in a domain which is not there in any other explicit documents (web-pages, forums, publications etc.). Finding people who are relevant and suitable enough to answer specific questions is necessary in a learning environment. In an informal learning scenario people often need to know about others who might help them in their respective learning goals or specific problems. They search for people in the internet, online networks and community forums and so on, but these are all time-consuming task and also the results are not satisfactory. People-finding systems automatically search for people and show the result as a list of people being identified as knowledgeable in particular areas. A learner could easily contact them, or add them to his contact list for any future contact.

Research has shown that people tend to search for others to accomplish their tasks (McDonald & Ackerman, 1998).  In learning context, a new learner joining a Learning Network might have even difficulties in getting to know others who share common interests, who might help in solving technical problems, or just find someone who is able to answer her/his general questions. The tendency is also that quite often people tend to seek the tacit knowledge held by individuals instead of formal documents (Hertzum & Pejtersen, 2000); (Wilson, 1995). Research has claimed that technology could catalyze collaboration and knowledge sharing by enhancing the visibility and traceability of information which resides in people’s mind (Yimam & Kobsa, 2000), especially the knowledge which is not well-documented, like best practices and lessons learned. Technology such as discussion forums tries to cope with this problem but they do not provide an automatic classification of given questions and the automatic identification of those users best capable of answering. Bringing people together would stimulate collaborative learning to help a learner in sharing with others the different perspectives on a topic, comparing and constructing meaning, which would lead to effective learning for her.  In case of an informal learning scenario, where people organize there learning independently, they have to search for explicit information resources (papers, documents, guidelines and bookmarks etc). They also need to know about people whom they can contact for support.  This would be an added value for the learner to know about people and decide how to interact with them, specific to their purpose.

In the work of Yimam and Kobsa (Yimam & Kobsa, 2000) several reasons to find people in organizational situations have been identified. They focused on expert seeking systems in organizations. Their arguments for the need of expert finding were in the context of organizational knowledge management. The claims were based on the assumption that knowledge should not only come from documents but also from people in organizations. Yimam and Kobsa formulated five types of needs when looking for people in an organization. We think they are also applicable in a Learning Network, thus we describe the same needs for a learner when looking for others in a Learning Network. These types are as follows:

i.	Specification need - The learner’s problem is specific and requires contact with others who can clearly identify and solve the problem at hand.

ii.	Leveraging on others expertise (group efficiency) - The learner wants to minimize the effort and time required to get the information. Learner could get help from others in finding the relevant information more quickly.

iii.	Interpretation need - Learner may find information which suits to her needs but if the information could have different situated interpretation or implications they need people to help them out. This is particularly the case when the learners don’t possess the ability to understand the information even if she manages to find it from documents.

iv.	Need for access to non-documented information - It often happens that information is not explicitly documented rather it is known to people in forms of experiences or tacit knowledge. To be able to know such information need to find those people who are significant.

v.	Socialization needs - The need for getting to know others to sharing knowledge and experiences. People seek others when they encounter problem or need to exchange their ideas instead looking for documents.

These needs should ideally be the basis for design of any generic social support systems. For each such need there would be different ways and techniques to find people. For all these needs we need to consider people with specific expertise or knowledge and their social connections.

1.2.	  Significance on learning support

Learning support is generally associated with activating particular cognitive processes and structures. A legitimate question then would be, which cognitive processes and structures need to be referred to when informal learning through social interaction in learning networks happens? This invites for a distinction to be made between individual cognition and distributed cognition. 

1.3.	  Individual vs. distributed cognition

One of the classical principle of instructional design is that the effectiveness of instructional arrangements depends upon how well the cognitive structures and processes, involved in a learning event, are taken into account. The cognitive processes activated in solving well-defined problems, for example, are different from the cognitive processes activated in solving ill-structured problems, which implies differ instructional design solutions. Instructional design is interested in individual cognition that is a localized phenomenon, which resides solely in one’s head and can best be explained in terms of information processing and internal representations. This is what Perkins (1986) refers to as “person solo”. Individual cognition is useful for analysing cognitive structure, processes and products of individuals in the learning networks, but it is insufficiently operational to account for the interactions between people, context and the tools used, and this is what learning networks are all about. A number of authors have contributed to the idea of distributed (shared) cognition, originally introduced by Ed Hutchins in 1995 (J. Brown & Duguid, 2000); (Greenberg & Dickelman, 2002); (Nardi, 1996); (Norman, 2007); (Roger & Ellis, 1994); (Salomon, 1993). Some of the writers on the topic use the term macro-cognition, as a synonym of distributed cognition, to contrast it from micro-cognition, or individual cognition (Crandall, Klein, & Hoffman, 2006).  Distributed cognition paradigm considers condition as situated, context-dependent and potentially distributed in nature. Distributed cognition is interested in the interactions between human actors and technological tools in a particular context for accomplishing a given activity. This is what Perkins calls it “person plus”. One of the most important principles of distributed cognition is that cognition is mediated by tools or artefacts. (Nardi, 1996), elaborating on some of the classical positions of distributed cognition, introduced the concept of functional system, that is, a system including a person or a group in an interaction with a tool.  She went further on to assert that what a person can do with a tool is profoundly different from what a person can do without a tool.  (Norman, 2007), focusing on the analysis of the design artefacts, has seen a practical implication of functional systems as they could take some of the memory and computational burden off the human. Functional systems can act as he called it ‘distributed intelligence’. Distributed intelligence is embedded in the interaction between people mediated by tools and artefacts. ‘Collective Intelligence’ is another similar concept that shares some of the essential characteristics of distributed cognition, but in addition, it builds a strong association with the Web 2.0 technologies (Hught & Perry, 2007). 

The emphasis on distributed cognition does not mean that individual cognition should be excluded from the analysis. Distributed cognition uses similar to individual cognition ontological basis as it describes cognitive processes in terms of manifestations and transformations of both internal and external representations. It still tries to understand information processing but it does it across units of analysis broader than individual. At the end, it is the individual who judges whether the interaction with other people, mediated by tools and artefact, for achieving her/his goals is effective, efficient and appealing. (Salomon, 1993, p.120) presents four reasons for the position that  distributed cognition and individual cognition always must be studied in interaction: (a) there are many cases that do not impose any distribution of cognition; (b) it is possible that some cognitions may not be distributable; (c) mental representations affect influence on daily actions; and (d) it is not possible to account for developments in distributed cognition systems without a reference to changes in individual cognition. 

The idea of distributed cognition in self-directed learning within a Learning Network is an interesting research investigation. Learner’s interaction with tool that brings them in contact with others, affects their share of knowledge and expertise. Consequently, their learning is influenced, while getting in contact with others, they may get engage in constructing meaning, developing understanding or changing their mental representation of knowledge. This will provide some insight on how such a tool affects their learning processes. In the next section, we describe the state-of-art efforts in suggesting and developing tools for finding people for support. 

2.	Background: State-of-the art systems

Systems that support connecting people together are among the novel research in the current socially-oriented internet. There have been several research and commercial efforts over the past 5-10 years for social match making systems (L. Terveen and D. W. McDonald, 2005). Such systems have automated or semi-automated the process of bringing people with common interests together. For example, commercial system like eHarmony.com allows people to fill out a detailed questionnaire about oneself and define searching criteria to find suitable romantic partner, the system searches suitable match based on criteria and provides ways to start communication with each other. On the other hand, research prototypes have explored different techniques for finding people and experts. For example, systems like ContactFinder (Krulwich, B and  Burkey, C, 1996), uses text and addresses of messages on bulletin boards to find suitable people to answer specific question, QuME (Zhang et al., 2007), an expertise locating system by ranking people’s expertise based on their posting-replying data in forum. Answer Garden (McDonald & Ackerman, 1998), is a question-answering system to retrieve answers from repository. The recent advancement of much hyped social network applications like Facebook​[1]​, Orkut​[2]​, Hyves​[3]​ or studiVZ​[4]​ allow people to make network of friends. These networks provide several functions like, giving control to the members on how they want to provide their personal information or set restrictions to its access (private or public), search for others and make contacts with each other.

SmallBlue (Lin  et al., 2008) is one of the recent efforts for people finding in large organizations by analyzing data from sources like emails and chat logs. It also considers social connection analysis (Ehrlich et al., 2007) to find personal networks and recommend people who are closer in their network for seeking help. The system helps in finding people based on “who knows what” and “who knows whom”.

People finding systems are considered as a special class of recommendation systems that help locate people with specific information or expertise (McDonald & M. S Ackerman, 1998). These systems use information from different range of sources like centrally held database of personnel skills (Davenport & Prusak, 1998), to systems that use real-time information held within the corporate system (Weal et al., 2001). There has been development of people finding systems that use an organization’s common set of resources, including e-mails, phone books and peer-reviewed technical report repositories to identify the required expert (Crowder et al., 2003). 

In a recent study, (Van Rosmalen et al., 2008) developed a question-answering module to alleviate the staff-tutors workload in helping the learners. The module (peer-tutoring system) involves other suitable peer learners to answer the question of a learner. The question is based on the content studied (content-based questions). The main reasons of the research focus were derived from the online learning settings, where learners are diverse in their levels of expertise (heterogeneity of learners) and they do not form cohorts (unlike traditional class-room settings). This leads to an increase in staff-tutor’s workload in terms of a high number of questions they would receive from learners. The system is designed to allow a learner in online learning settings to formulate a question that arises from the learning activity which the learner has studied and faced difficulties in understanding certain related concepts. A learner can type her/his question using the service. The question is then matched with each of the learning activity (Activity Node) using LSA technique (Landauer & Dumais, 1997). Once the activity node relevant to the question is identified, a weighted sum for four selection criteria is used to select the two most suitable peer learners, who have competence about that learning activity (content competency criterion), who have ability to provide help or act as a tutor (tutor competency criterion), who are available in terms of their workload in answering other questions (availability criterion) and finally who are eligible (eligibility criterion) to answer the question (Van Rosmalen et al., 2006). The technological module applies a natural question-answer model of learning to support the competence development of learners according to a formally defined competence profile. 

Most of the expertise finding systems are system-centred as they use specially created and maintained by the organisations data-bases containing people’s profiles. The problem associated with these profiles is that they are not updated regularly and people do not have a control on the content. Latest studies on the existing expertise finding systems have identified the need to focus attention on the user-generated content (Sandra Sacha Chua, 2007) and their social connections (McDonald & M. S Ackerman, 1998) to find experts.

In the next section we describe the system details of the proposed system (Social Support System aka SoSuSy). We suggest that by using the user-generated (text) content, we can find people’s interests on a given topic. We also like to use their existing social connections as an evidence to select suitable people in recommending a learner.

3.	SoSoSy: System details

We attempt to design, develop and test a software prototype called Social Support System for the lifelong learners in the Learning Networks. A system to find suitable people when the questions like “Who should I ask?” arises in a learner’s mind. This research is in line with the research efforts of providing a generic social help in an online community, similar to the expert finding in an organization, multi-agents learning support or virtual help assistants.

The Social Support System plays the role of ‘knowledge broker’ to effectively moderate knowledge sharing between the members of a learning network. Social-support in the Learning Networks would give many benefits to a learner, first the problem of isolation of learner in online Learning Network could be addressed by bringing a learner in contact with other learners. Second, a learner would not only depend on experts but s/he can seek help from any suitable person available in the heterogeneous Learning Networks. Third, it is possible that connecting people to other people, one can share and exchange expertise about the information which is not documented, like people’s experiences, interests and also tacit knowledge (Stewart, T, Leading Lights: on Intellectual capital, 1997). This also calls for the support for accessing not only the explicit document knowledge but also the tacit information held by individuals (Yimam & Kobsa, 2000).
Consider a scenario illustrates the ideas described above:
 “Paul is passionate about mastering his skills in playing a piano. He knows the rules for building major and minor piano scales from any note on the piano keyboard and he learned how to combine these scales to form major and minor chords. Furthermore, he wants to improvise. He is interested in playing Arpeggios, a technique in which the notes of chord are played independently rather than together. Paul joins a learning network, which has a learning community for sharing expertise and experiences on playing piano. He starts searching for the people associated with Arpeggios in the network. The system looks for others who have interests, knowledge and skills in playing Arpeggios and tells Paul about them. It might happen that Paul already knows one of the recommended people through his social network, but never knew s/he could also play Arpeggios as well. The system makes easy for him to contact that person. He is then happy playing Arpeggios while learning and sharing things together”.



Figure 1. People in a learning network for piano playing

Figure 1 illustrates learners (L) in a learning network for playing piano. It also shows social connections between some learners (L1, L2), (L4, L5) and (L5, L8). Social connections have been made from learners who have interacted with each other to share their knowledge or skills about piano playing. Learners L4, L5 and L8 are interested in learning Arpeggios. It would be interesting for Paul to know these learners in this learning network. We can also see that learner L4 has an interest in learning Blues Piano as well. This may suggest s/he is an advanced learner of Piano. Since Paul is a new learner of Arpeggios he should be matched with other learners who either are not at advanced level or who are experts. Therefore, learners L5 and L8 are the most suitable learners to be recommended for Paul. Social ties between L4, L5 and L8 may also be considered as a reason for a recommendation. For example, learners L5 and L4 are connected, which implies that learner L5 has either interacted with learner L8 in learning Arpeggios or she has interests in learning Blues Piano too. Thus, we determine two important pieces of evidence to choose most suitable people for any new learner, like Paul, namely: (a) learners associations with a concept (in this case, Arpeggios); and (b) social connections among people.

As the Figure 2 shows, Paul is recommended to three learners who are expected to help Paul with his questions on Arpeggios. Let’s say, learners L4, L5 and L8 are recommended to Paul in the order of their levels of expertise in Arpeggios. So L4 has the highest level of expertise in Arpeggios and L8 has the least. Paul may get his specific question on Arpeggios answered by L5, but he can also add to his contacts, learner L4 for his possible future contact (using certain tags). At some later stages, if Paul, who presumably has got higher skills in Arpeggios decides to learn Blues Piano as well, then he could quickly contact learner L4.  He knows that L4 has also been involved in learning Arpeggios and s/he could help him. A learner like Paul receives benefits that the system would show him the learners on a particular domain (Arpeggios in this case), present him with the list of people according to their expertise and allow Paul to contact any one of them using communication tools (email, phone, Skype, etc.). Since Paul knows about the recommended list of people, he can also add them to his contact list because it could be useful for the future.



Figure 2. Recommendation expertise for learning piano

In the current work, we are not only interested in experts search but also in any learner who is knowledgeable enough to help a learner on a particular question. We assume as a pre-condition, that people write about their interests and knowledge. So, it is relevant here to look into the information which learners themselves bring to a learning network. The advantage of such information is that anyone who reflects their interests (like tags association with a concept, or social book-marking) and knowledge (blogging about a certain issue) could be considered relevant in search results. By taking this information into account, the results could also show fellows learners who might be suitable for giving a help. 

A Social Support System in Learning Networks would be an added value for a learner to know about people and decide whom and how to interact with, pursuing particular learning goals. It would give several benefits to a learner: 
1.	A learner could connect and make social ties with other learners either for question in hand or for future contact in similar context.
2.	It is possible that in connecting people to other people, one can share and exchange expertise about the information which is not documented like people's experiences, interests and also tacit knowledge. A learner could share with others different perspectives on a topic, comparing and constructing meaning, which would lead to effective learning for her/him. 
3.	A learner would not only depend on experts but s/he can seek help from any suitable person available in learning networks, where people with different levels of expertise exist. 
Inspired by the recent developments of the Web 2.0 technology, the concept of learning networks has attracted the attention of researchers and practitioners in the field of the technology-enhanced learning.  

The emergence of internet often referred as Web 2.0 ​[5]​(the term coined by Tim O’Reilly​[6]​) has opened several opportunities and challenges, especially by enhancing information sharing and collaboration among users of the internet. The users of internet are no more the consumer of information but they could actively contribute to the web. Web 2.0 technologies, also referred as second-generation internet services according to O’Reilly media, allow people to bring and share their formal or informal content on the web, especially their day to day experiences in the forms of video, audio, pictures, documents etc using communication tools and wiki. These all open new challenges and opportunities for online learning scenario. Most notably, the creation of knowledge, online collaboration and sharing of knowledge among users can be exploited in Learning Network for distributed online learners. A learning network is a self-organized, distributed system consisting of people, resources and tools, which is supported by information and communication technology (ICT) and it is designed to facilitate lifelong learning in a particular knowledge domain (Koper et al., 2005). Among the other challenges, the people finding system is one such effort addressed in this paper, to recommend a new learner suitable people in Learning Network who could help her in solving her question.

In order to get information about learners in a learning network, we first thought about e-portfolios, which can provide details of learners achieved knowledge and competences. The term ePortfolio is conceived out of the trend shift from paper based portfolio to “electronic portfolios”. In simple terms, it is a digital collection of a completed work by an individual which mainly reflects her/his competence. The content of ePortfolio is a matter of open debate, but ePortfolio in general is a collection of electronic evidence created by a learner about themselves. They may include simple text description, electronic files such as doc or pdf files, images, videos, multimedia, blog entries, or hyperlinks. The challenges involved with eProtfolios data is that learners are not inclined to build their ePortfolio, its structure is too rigid to be updated regularly, and furthermore, its need is not always relevant for learners. Another reported issue is that ePortfolio is not maintained by learners’ because of its formal structure (Berlanga et al., 2008). Hence, we look for other sources to know about learners, such as different formats of user-generated content. We elaborate the reasons for such decisions in the following section. 

3.1.	  User-generated content as a source of evidence for finding  people

With the advent of Web 2.0 applications, it is getting much easier for people to bring in their content to the web. People in a learning network provide their information and set restrictions as public or private, such information can be written as a free-text description on their web page, they might also write blogs which are then tagged to the concept and could be viewed as tag clouds to indicate their interests. For example, such sources of information could be their bookmarks of interests, their writings about the knowledge expressed in the forms of blogs, their association to a concept using a particular tag. This information is relevant for any learning network, including the one mentioned in the piano learning scenario. People can describe their experiences of playing chord and improvising by writing a Blog, they can bring in their videos, bookmarks of resources, and they can make associations to related concepts of piano by tagging the content.
	
The user-generated content can be in different forms like texts, videos, audios, pictures, documents. These are dynamic content (regularly updated) and could provide latest information about people, like their working context, interests, knowledge, expertise and ideas. This information about people is relevant to suggest who is associated with which topic. 

The proposed system will use the user-generated content (text), which is a bottom-up information source about people, facilitated by Web 2.0 applications like web logs (Blogs), wikis and social book-marking tags. There are several reasons to consider the user-generated content. First, with the advent of Web 2.0 applications it has become easier to maintain online information. People can write what they think about particular issues using Blog services (wordpress, blogger etc.) and categorize (tag) the Blog posts using key-words, bookmark their interests using social bookmarking services (furl, delicious etc.) and manage their social contacts (friends or colleagues) using social networking sites (facebook, linkedIn etc.). These informal sources of information are useful in getting to know about people’s interests, knowledge and competence on a particular topic. This information is valuable in addition to the evidence of people's competence formally stored in portfolios, or in examination records. Second, people need not be enforced by organization to follow strict structure to organize their personal profile, cases where information about people is maintained as log data in organizational repositories. Third, profiles maintained within organizational repositories do not always reflect people’s knowledge and current interests, they become obsolete with time. Fourth, even when a new learner enters a learning network, s/he may already have existing information (blogs, bookmarks and social contacts). So we do not only depend on learner's information maintained during learning (e.g. completion of learning activities in learning network) but we can make use of personally generated information (blogs, bookmarks and social contacts) about learners that reflect their learning achievements, knowledge, competence and interests performed before even joining a learning network. 

The sources of information from Web 2.0 based applications provide publicly accessible sources of evidence about people's expertise in a particular domain or topic. The user-generated content gives direct association of the piece of information with its creator. A good metaphor to illustrate the case would be the differences between biography and auto-biography, where the later has direct association about author’s personal experiences. The direct association leads to higher precision of search results. This has led to earlier research in finding people expertise based on their e-mail communication as a major source of evidence about people’s direct association with content (Campbell et al., 2003). But e-mail has serious disadvantage given the privacy issue because people generally keep email communication private. This limitation is well acknowledged in research (Crowder et al., 2003); (Kolari et al., 2008). By considering blogs’ content as an alternative to get information about people seems to be a good approach because it gives up-to-date people information. Blogs, especially the personal blogs, are like a personal diary maintained digitally on a Blog service provider, where the content is displayed in reverse chronological order (the latest appears first on a web page). The content in a Blog is controlled fully by the author(s), so it overcomes the issue of privacy. Additionally, there are other benefits of blogs suggested in the literature, namely: (a) it provides the content which is directly associated with the author, timestamp and metadata; (b) it supports comments by the others, which adds value to the blogs’ content. In the learning networks, the blogs content provides bottom-up shareable content which can be socially modified by the comments of others. It means that the content is generated informally by people, it is shareable with others and modifiable by their comments. The overall value of such content reflects person’s competence (i.e. the author of a Blog posts). Blogs may also provide non-expert view on a given topic(s). If regularly maintained, a Blog could provide the latest information about people interests, knowledge and experiences in a coherent way. Almost all blogging services (Blogger, Wordpress, Elgg, etc.) provide features to categorize blogs entry using tags. Tags are personal keywords or terms which are associated with a given content by its creator. They are like metadata, which are nonhierarchical (unlike a taxonomy) that provide a category for a piece of information, thus adding value to search that content.

We believe that by making use of user-generated content, we would be able to find learner’s current association with any topic of interests. The mechanism to find people, by matching the learners’ question with people’s interests stored in the forms of blogs, tags and bookmarks (Web 2.0 content), is among the novel research efforts towards delivering help and general assistance in the learning networks. 

The challenge is how we can use the information from blogs and tags to prototype a system for recommending suitable people to a learner in a learning network. The proposed research would look into deriving a model and techniques for implementation (see Figure 3). First we need to detail the process involved in identifying people to recommend to a learner. The process consists of three inter-related sub-process as follows:

For a given well-formulated question of a learner:

1.	We need to find the sources of information, which is relevant to the question. Let’s call it key-concepts, represented by a set C.
2.	We need to find people who are associated with these key-concepts. 
i.	People create their own content, e.g., by blogging.
ii.	People show interests in others content, e.g., by book-marking.
3.	We need to rank each person based on their association with key concepts and social connection. We could then modify the results based on the social distance between the learners. 

Each of the aforementioned points can be further elaborated to get the understanding of the problem. First, key-concepts may be represented informally as tags, blogs tagged with key-words, and bookmarks tagged with key-words. More formally, they would represent concepts and their relations like formal ontology or object description schema. The main idea behind key-concept is that it categorises information to a class. Second, there are people who are associated with these key-concepts (in simple terms it would also mean a tag or category). The association means that they may have interests, knowledge, or skills about such a key-concept. People can either create their own content by writing about it (blogging, publishing etc.), or show interests in others content by book-marking with social tagging (see del.icio.us). Third, social connection between people could also be an important recommendation criterion. Social connection could be based on friendship, co-working, and partnership. Therefore, people who are socially connected and also working on a common topic may be recommended to a learner who are new to a topic. This description is illustrated in Figure 4.



Figure 4. 	Associations between learners and concepts

In Figure 4, learner L1 is associated with the concept C1 and has social ties with learners L2 and L4.

The bold uni-directional arrow indicates learners association with a given concept. The uni-directional bold arrow means that the learners themselves make association (e.g. by using tags) with this concept. The bi-directional arrows indicate the social connections between the learners. A bi-directional arrow indicates that both learners are involved in getting in contact each other by having common interests on a given topic (concept). Combining the three, namely; (a) key-concepts, (b) people’s associated with key-concepts, and (c) social connections between them as depicted in figure, we could derive a model in terms of a simple equation to recommend a suitable person in a learning network. The rank of each person could be then based on their association with a key-concept and their social ties with fellows on similar key-concepts.

Rank of person = key-concepts * people associated with key- concepts * 
peoples’ social connection

Rank of person qualifies him to be recommended to a learner who called for a help. This simple equation will be used to implement the idea for social recommendation system. We will consider the peoples’ self-generated content and their social connections as a basis to identify their expertise. In the next section we describe methods that we intend to use in the initial experimental design.

4.	Methodology

The research methodology is based upon two sound assumptions: (a) the most appropriate research methodology for exploring learning networks is design research; and (b) triangulating both qualitative and quantitative measures (A. Brown, 1992) ; (Collins, A., Joseph, D., & Bielaczyc, 2004). The origins of design research go back to the classical distinction of Simon (1969) between natural, or analytical and artificial or design sciences. The former is more concerned with the explanation of the phenomenon under study. The later is more concerned with the changing, treatment and investigating the behaviour of an artefact under particular conditions. The design research focuses on the design, development and evaluation of specific products. The outcomes of the research are lessons learned from developing and testing the products, and analysing the conditions that facilitate their use. 

The most of the publications on design research are in the domain of designing educational interventions, which not necessary include design and development of a software product. To avoid some confusions in understanding the design research approach, this research will consider two more design research perspectives, with the attempt to not only build upon the existing research methodologies but also to develop them further. The first research methodology to consider is Process development research (Richey & Nelson, 1996) and the second one is Contextual design (Holtzblatt et al., 2005). Process development research investigates the whole or the part of the process of design, development, and evaluation of a tool for educational or training purposes. A development research project addresses a context-specific problem situation to determine the characteristics of what is going to be developed along with attempting to understand and improve the design process and the designer problem solving by developing new tools and techniques. A process development study aims to gather “evidence of the validity and/or effectiveness of a particular technique or model; conditions and procedures that facilitate the successful use of a particular technique or model; and explanations of the successes or failures encountered in using a particular technique or model” (Richey & Nelson, p. 1229). Within the framework of the development research paradigm, the Social Support System is a research tool for solving a specific design problem in the context of learning networks.

The research applies a modified version of Contextual Design, one of the very recent developments of the modern software engineering design paradigm (Holtzblatt et al., 2005). Contextual design consists of the following phases: contextual inquiry interview; work modelling; building affinity diagram; defining user profiles and writing personas; writing usage scenario; storyboarding; and building a coded prototype. Some authors consider affinity diagram and storyboarding as prototypes as well (Arnowitz et al., 2007).
 
Contextual inquiry interview is one-on-one interview conducted to get user experience within a learning network. The idea is to capture not only what a user does when using the services of a learning networks, but also what s/he knows and thinks when interact with other people and tools (distributed/shared  cognition). The contextual inquiry interview will be coupled with the cognitive mapping method (Eden & Ackermann, 2002). Cognitive mapping uses qualitative inputs in constructing maps but Decision Explorer, the software the method is implemented in, proposes a number of quantitative type of analysis based on advanced statistical techniques. Cognitive mapping is described in more details later in this section.

Work modelling is a description and a diagram of the structure of the users’ work or activity. Three main types of work models are known: physical model, sequence model, and artefact model.   An example of work modelling related to the use case described earlier includes the following components: 

	A learner seeks help to learning piano and interacts with system to find right people.
	She phrases a question and asks the system
	The system searches for people by matching her question with other user profile
	System recommends her a list of people from the learning networks
	Learner selects people (emails, personal details and other information of people is revealed to the learner)
	Learner contacts people by using communication modes (phone, emails, Skype, wiki)
	Learner could also save the list of learners for a future contact.

The affinity diagram is a procedure for an identification and hierarchical representation of the common issues for the users in a learning network.  At this stage, the project will use the input from the affinity diagram to proceed further with the concept system method (Jackson & Trochim, 2002); (Stoyanov & Kirschner, 2004); (Trochim, 1989), which facilitates the interpretation of the data applying advanced statistical techniques such as hierarchical cluster analysis and multidimensional scaling. More details of the technique are presented later in this section. 

The contextual data from the inquiry interview, work modeling and affinity diagram will be used for the technique called Writing Persona.  Persona is a concept becoming widespread in the modern software engineering design and popularized by Alan Cooper, the person who developed Visual Basic. Writing Persona is a technique that helps designers to understand who to design for (Cooper  et al., 2007); (Pruitt & Adlin, 2006).  Introducing Persona makes the generic and sometimes vague design target of “users” to become a specific “person” having specific characteristics. Personas are richly presented, highly detailed description of the typical user of a product. This user is synthesis of elements drawn from several users who share common job roles, demographics, and user need characteristics. Persona is to design for a discrete set of personas and satisfy all users with similar goals. Personas are divided into primary, secondary and complimentary types.  Writing Personas can be extended with a user scenario, which is a detailed description of how a persona accomplishes particular tasks. 

Storyboarding in the software design is a technique that represents the story of the new work practice that should be supported by the software. A storyboard includes manual steps, some behind-the-scene system functionality and some rough user interface descriptions, but it is not the actual design in term of concrete user interface decisions and technical implementations. Storyboarding is guided by the user data as it a further concretization of Persona and its interaction with the system. During the storyboarding users ‘walk-through’ technique will be used to test the effectiveness of the interactions embedded in the design episodes.   

Two types of numerical measures will be produced at two different times in the course of this research. One is to validate the conceptual design of the study. Data will be collected through contextual inquiry interview and affinity diagram. The analysis will be done applying Cognitive Mapping and Concept System.  

Cognitive mapping is a technique for identifying emerging topics in thinking patterns of people considering complex issues (Eden & Ackermann, 2002). The method represents statements and their relationships in the form of causal or implication network (map) of argumentation, which is build in hierarchical manner. The technique determines not only what each statement means (through its content and context), but also why they fit together as they do. Decision Explorer (2007) is the software that supports drawing cognitive maps. The added value of this programme is the possibility for performing different types of analysis: cluster analysis, domain analysis, centrality, to list but a few. It can also identify feedback loops and dilemmas.  

Concept System has a number of characteristics that make the tool a strong candidate for data collection and data analysis during the conceptual design of the study. First, it is primarily a group process tool, but the data can be collected by individuals independently. Second, it uses a simple and intuitive facilitated approach, in which specific steps are planned by a facilitator to support participants in articulating their ideas while performing common and familiar activities such as brainstorming, sorting, and rating ideas. Third, the method applies powerful statistical procedures, such as multidimensional scaling and hierarchical cluster analysis. It develops a meaningful Euclidean framework depicting the relationships between ideas, where the distance between symbols is interpreted as an empirical estimate of the semantic distance between ideas. The Concept system takes the advantage of specialised software to handle the whole process of applying the technique, but the technique can also be carried out with conventional tools, such as word processing for sorting and rating, SPSS for the statistical analysis and Inspiration (2003) for visualization.  

The second numerical measure is to evaluate the efficiency and the effectiveness of the Social Support System. The efficiency is defined as perceived easy to use, and time for accomplishing a task. The effectiveness is operationalised as the extent to which the participants in a learning network perceive the Social Support System useful for finding right people and relevant information; for supporting an increase in the competences; and for identifying level of experientiality and sense of community. The data will be collected through a reflective questionnaire. 


Participants

The participants in this research are PhD students in a running 6th Framework EC project (TENCompetence), who voluntarily agreed to become members of a learning network. It represents a relatively large range of domain expertise and experience in doing research. 

Instruments

Five instruments for data collection and analysis will be used, namely, (a) structured contextual inquiry interview; (b) tasks and instruction for conducting and reporting on the experience of walking-through-the-system technique; (c) cognitive mapping; (d) concept system and (d) a reflective questionnaire. A factor analysis will be used for identifying the sub-scales of the questionnaire and it will be checked for reliability and validity. 


5.	Conclusion

This research addresses the problem of finding-people in a Learning Network. Learning Networks are favorable to self-organized learning. But the very nature of Learning Network, being virtual and distributed will make the learners hidden from each other. In such a network, it is necessary to increase the social ties among learners for collaboration and support. Learners can benefit from each others expertise and learn effectively. 

We propose to develop a tool called Social Support system (SoSuSy) for connecting people in the Learning Networks. The function of such a tool is to search for people who are suitable enough to deal with a learner’s request. Any learner who faces a specific problem may search for people using Social Support System (SoSuSy) and may contact people who he thinks relevant to contact. SoSuSy would identify people by doing a search on a particular topic and finding people who are associated with that topic. It can suggest a learner, the list of people in a ranked order who are suitable enough to help on that topic. Once people are known to exist on a topic of interests of a particular learner, communication tools could be used to support interactions among them.

By using Web 2.0 both as a technology and applications, challenges in online learning could be addressed to make learning more effective. In this work we have assumed the benefits of finding other people for a learner, to learn from each others and promoting social interaction as described in the mentioned piano learning scenario; “Paul with a goal of learning Arpeggios to improvise his Piano skills and getting to know others who have mastered or who are interested in learning Arpeggios”. The evidence to make expert profile comes from the text content put forwarded by the learned her/himself using Web 2.0 applications. The web 2.0 applications like social networks, blogs and social book-marking systems are interesting sources of information about people. Some previous work has shown the usefulness of social networks for expert finding (Kautz et al., 1997); (Lin et al., 2008); (McDonald & M. S Ackerman, 1998), but the study has been limited. We believe full usage of public web content, authored by the people themselves is a useful source of information to implement people-finding systems.

We advocate using web 2.0 (text) content of people as a source of evidence about people’s expertise and competence. Further work will detail the experimental design and results.
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